Cation-induced thermostability of yeast and Escherichia coli pyrophosphatases.
Inorganic pyrophosphatases (PPiases) from both yeast and Escherichia coli were found to be stable against heat denaturation in the presence of Mg2+, as previously observed with the enzymes from thermophilic bacteria. No loss of activity was observed after 1 h of incubation at 50 degrees C and pHs between 6 and 9 in the yeast enzyme, and at 60 degrees C and pHs between 7.2 and 9.2 in the E. coli enzyme. Such an induced thermostability of the E. coli enzyme was detected when Mn2+, Co2+, Ca2+, Cd2+, and Zn2+ were added in place of Mg2+. On the other hand, the degree of induced thermostability of the yeast enzyme was dependent upon the divalent cations used, and Ni2+ and Cu2+ accelerated the heat inactivation. On adding the divalent cations, the difference spectra of the E. coli enzyme always showed negative peaks in the ultraviolet region, but those of the yeast enzyme changed again depending upon the divalent cations. The circular dichroism spectra in the near ultraviolet region of both enzymes greatly differed from each other, but both were not affected so much by adding the divalent cations unlike the thermophilic enzymes from Bacillus stearothermophilus and thermophilic bacterium PS-3. Yeast and E. coli PPiases did not cross-link with the anti-immunoglobulin G's from the thermophilic enzymes, but the thermophilic enzymes did with each other's antisera. The results in the present study indicated that the conformation of PPiase, in which the aromatic amino acid residues were buried in the interior of the protein molecule, was very important for the thermostability and also that the protein structures of PPiases from B. stearothermophilus and thermophilic bacterium PS-3 were very similar to each other, but were very different from those of the mesophilic enzymes.